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i=f ^^>^fl^>7ll^. u|-ic^i;^>2i s^^^^Hl SL^^ >««H *( thiol ^^1- SE 

^-§-^^71011 ^^>^j7l* H<at!- ^^^^ ^icSJ^> ^ oil- oj-g-tV 3fl^^>g«j-i^oll 
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^^^^ M-i^*y^> ^ ol» 0]-%-^ 3ifl^^>^j«J-i^ {Photosensitive Metal 

Nanoparticle and Method of forming Conductive Pattern by using the same} 

^M]^]-7fl^. ^ci- ti]:-g->^^7ll- S.^^ >^>ol^(thiol)/^l ol^Alo>u|.o]^ 
(isocyanide)^l Sl-^l-S. o]^o]^ ;^].7] a.^].^^^ o. q.x^cy^].o^ S^^H] ^^j*>Jl 
'^^^ ^>^^^7lofl 7V3^A^y]M. £og^ i4i^<a^>. ^ oil- 3i|l^^^^iiV 

<2> ^i^H7l^ ^^l-^Sl- ri^ll^ 1^>^, 2:^1-^ ^ 3^>€^ ^2:^ n^H^- 

i^SJ^> ^<=>11^ ^^V'^Vol ^711 ^V^S., ^s-tl: ^7l^, ^^7l2^. ^ ^1-7]^ 

7^71 nfl^o]!:]. [Science, 256. 1425 (1992) ^ Colloid Polymer. Sci . 273, 101 
(1995)]. :£tb, ^^><^l-S-(charge transfer) ^^1 ^^l-"^l-S-(electron transfer) ^7l^S. 
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^'^^^ 71-^ ^ ^JL H <^;^>a7ll- 3 tfl^l 15 nmS. ^fl^J ^ repacking density)* ^ 

o>qel-, og;^]. 3,7]^ 2:^*>c^ 7M:^>aofl ^igtb ^^^^ ^^A^ ;^]^^ o;^^ 

<4> M-in^^<a;^>^ Jl3|-^ tifl^^ ^tb '"J-'S^ *>M-S.A-1, y^}7]^7]- 3:^#(Self Assembled 

Monolayer)^ <^l-§-*>^ 1J-^<^1 ^t^-. ^7] z}7]^7.}^^%^^ ^^M-i^ S^^KHl 

^^^S). S^^^<^^ ^^^^^ ^-§-711- 7>^ 21-^1-* ^^1-2^ tiflcg^ ^ 

^S. 10 40ninfil ^ 7l^oli:f. 0.5. o].nli:.7l (-NH2) , ©l^^l^V 

i4oi]E7i(-CN). ^H#7i(-SH)» ^;^M>#^ ^, ^, ^Hl, ^sl-l-, ^^^^^ ^ 

^K"^ ^<^1 ufl^^lT^ ^}7]^^}2i^%-^ ^^^W [Chem.Rev. 96, 1533 (1996)]. 

<5> ziEiu}, >g-7l ^>7l§;^V^^#^ i^tlr ^^M-i^'a;^!-* 

^;^]-tifl*J=S^^ o1^-§-. ^i-^o|]Alo^ >^7l #^M-ic«a^>^ l:<^^>^^(unstability). ^ 
^(defects), ^ -i-^ (aggregation) ^^1 ofl^<Hl cfl^^^l 3jj|€^ -8-<^l*>7il 
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^^flS-g: ^>7lS^>^^( self-assembling) M-i^^a^l 7l]^^ol ^^^] A^£]j7 o;^ 



3^11* ^^^^ ^ ^<?1*>J1. ^ ^'^oil 0)5711 Sjojcf. 

<9> ^^7] ^ ^ ^-§-^^7i» i^tir >^><^i# (thioi);^! 
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<ii> oi^v, M, -i'^tbcf. 



<12> ^ ^Vt^o^ ^^u^i^ol;^].^ uVr^o\] ^^A^7l7> S^^^ ^><^1^ (thiol) 7^1 Sj- 

<13> 



cff :;-[ X-| spacer |— f{a¥5^ ) 1 „ 



<i4> ^V7] ^^<=>] 1 vflxl 30 ran <?! ^. ^s] , ^e^-#, iE^ ^-sflEl^o^ ^ 

<i5> S N^Colol; 

'''' -O- 

, — ©~0^ , -C00-, -Si-, bis-(porphyrin) ^/2£^ -CO-* Si^, 2 

ifl^l 502^ 27]- o]^o^ -B-7l7lo]j7; 
<17> 1 lH^I 50 ^^^ojo^; 

<18> 1 ^^1 ^^^o]jl; 

<19> ^:^A^7l^ <>>H^7l, <Hl^^7l BE^ ^^o\^7]o]x:^, 
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<20> ^ ^V^oll ^7] ^^^^^ ^^M-i^«a^>^. i ) ^^M-i::*a^VS] S^^oH] . ^7] 

^#5. o]^o1^ ^].7la^^^^ ^^^*>:il. ii) ^7] ^^^-§-^^7Hl ^^>^^7ll- H^^M ^12: 

<21> 1] 
X-R-(A)a 

<22> (>^V7l ^oilAl, x-^ HS- SE^ NC-olJL, 2 tfl^l 50^ cf7>sl -H-7171, 

^^>7ll^ -CONH-, -coo-, , — <0^-^0)~ , -Si-, bis-(porphyrin) ^/H 

^ -CO-1- ^ SX^ 2 50^ 271- oj^vo^ -H-7l7lo]j7, OH. COOH, COCl 

NH2 <5li^, 1 ^^1 4^ ^^^^W. 

>«^1^bV^(c1«1^S#S.&|-o1^), 6-°1^S-l-^'Ji#, 2-a1^S.<^l^# (2-mercaptoethanol), 4.4 
' -A>ol^ti>o]5ili^, l-H^-S--2-HS^* (l-mercapto-2-propanol). 3-^1 ^3^-1-^^:^* 
(3-mercapto-l-propanol). 3-^^S.-2-^^# (3-inercapto-2-butanol ) , 

■i: (3-niercapto-1.2-propanediol), 2.3-t^T>|^S.-l-5.S.^^ (2,3-dimercapto-l-propanol) , ^ 
^}o]Sl^z]]^ (dithiotheretol), (dithioerythritol ) . 1.4-^] a>o]^-L->)^1 

sfll- (1.4-dithio-L-theretol). 3-(i^l^A>ol^)l-is.:a:^ (3-(methylthio)-l-propanol ) , 4-( 
i=>l]^A>oliJ.)i-«-E]-^(4-(methylthio)-l-butanol), 3-(^l€^><^l-2.)-l-^^* 
(3-(niethylthio)-l-hexanol). 2,2'-^}^]^^<^]^-%r (2.2'-thiodiethanol ) . 2-^^^^]<=^]^^^ 
3i\-o]s. (2-hydroxyethyl disulfide), 3,6-^^o\-i^s-^^^-^ (3,6-dithia-l,8-octanediol) , 
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3,3'->«>l-ol^ff^;^^ (3,3'-thiodipropanol). 3-^l€^><^l^-1.2-^5.^t:q# 
(3-methy 1 thio-1 . 2-propanediol ) . 3-^1 .2.-1 , # 

(3-ethylthio-l,2-propanediol), D-^^3.2it\6\]^^^^ (D-glucose diethyl mercaptal), 
1 . 4-^ A\o] <^-2 , ^ ( 1 , 4-di thi ane-2 , 5-di o 1 ) . 1 . 5-^ <^}^}o] 

(l,5-dithiacyclooctan-3-ol), 4--5^1:^^AlA>ol^3fl]-^ (4-hydroxythiophenol ) ^<^] ^cf. 

S^>, ^]=L^} ^711 Hfl^^^^ *m ^^1 '^B^^ [Langumir. 14, 

1684, (1998)] ol^Alo>i4ol^(-N = C)^^l-S.Ai, ^ ^'^ofl^^i ^>-§-7>^l3: ^^1-^ 3-( 
Hfl^ol.Dl:ir:)S^5E]^qH^ (3-(benzylaniino)propionitri le), 4-<^l-olieHll^Alol-u|-ol c 
(4-aminobenzyl cyanide), 4-Alo>i^3ll^ (4-cyanophenol) , ^ 4'--&l:^-^Al-4-«l3|1^7>s.imH 
^ (4'-hydroxy-4-biphenylcarbonitrile) ^ 3E.^t!:i=1-. 

^-B-^ ^-g-^*, ^.a.'^l S3^>^ ^tb #5flolB(sodium oleate)5!l- ^1 

^^^^^1^ ^^fl*H, H 51] <5lB (citrate), EDTA, NaBH4 -i-:^ ^-^^IS. ^■^^]?] ^]S*> 

Tli^. ^s]^ *]-E-H]-;5l 7]-s4^£]l<^]B Cu(N2H3C00)2- 2H2O ^-g-^-^^ 70 ^^] 

90 r. H>^^^>7]1^ 80rol]>H €-^^]?] ^IS^ ^ 
<25> Hj-i^ o]iq<^]£, ^-§-^^7]* Sf-tV >^l-7] A>ol^;m sj-^^ BE^ ol>LAlO>u|. 

o] = ^l 2l-^#S] -^7l-§-oH^ ^j-^o] ^nflsrH] ^.^^^0]^^ i^tb ^-§-'5^^3^■ A] ?] ^7] 
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^ ^^*>Ji. ^o^7l n^^}^ ^M^^fs^^^ 5L^t!: ^^4i^*a^>* 

^'^<^1 ^^^^ ^^M-i^'a;^}* ^S^t!:^. ^7l "^^>a7ii- ^^t!: ^13- 

^7l «]:-§-^d7l(A)sq- «V-§-^ ^ 711- 7>^lJl, ^^'Hl^ <^>a^7l. 

<27> ^ ^Vt^^ ^7}^, y^%^^ ^^M-i^SJ^V; 7llAl;^l; ■^7]-%-v^; ^ ^^ol] 4^1- ^ 

<28> ^ ^^'=g<^iA^ ^>-g-i)^ ^^^^ ^^^i^'a^v^ ^^tb w>5q- s^^i- ^ 

el- nfsD^, H].^3is:}7ll^ -H-71-g-nll 100 #^^<^1 cfl^H 1 ^^1 200 f^^^S ^>-§-s^l-M- <^1<^1 

<29> ^ "^^^^^ ^>-§-7>^t!- 7flAl;Hl^ S]^ ^nS\o] e^-c] ^ 711^1 

7llAl;^l# ^L^^V"^, «>^2]*>7fl^ <^}M]^ 511^711 S)-^#; ^2:°l7fl ^S^llfeTil 
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<30> ^ ^'^ofl^i >^l-g-7>^t!: <^l-4S3l]fe>^l 7flAl;Hlo^ c^]^ 4-511^^1 ^^^0^1^511^ 

(4-phenoxy dichloroacetophenone) , 4-^-- s-S.S<iHlS.3llfe (4-^-butyl 
dichloroacetophenone) , 4-f-^^ S.sl-l-S.S.C)MlS.5fl-fe- (4-^-butyl trichloroacetophenone) , 
z] ofl s-A] oj-^sifil^ (diethoxyacetophenone) , 2-^1 ^^^1-2-^ ^-1-5*11 "d^S.^-!-^ 
(2-hydroxy-2-inethyl-l-phenyl-propane-l-one) , l-(4-ol diH^^^l ^)-2-*l B.^^]-2-^] 
^-1-^ (l-(4-isopropyl phenyl )-2-hydroxy-2-methyl-propane-l-one) . l-(4-5.c-ll'^5i]^)-2-«l 
c.s.A]-2-T3fl^a^:^_l_^ (l-(4-dodecylphenyl)-2-hydroxy-2-methylpropane-l-one) , 4-(2-«^l 
jcS-A] )-5ll^-(2--3rl^^Al-2-HS.^)?ll§ (4-(2-hydroxyethoxy)-phenyl-(2- 
hydroxy-2-propyl)ketone) , l-^lJE--^^] Al-g-s.«rt^3E]]^7^]^ (1-hydroxy cyclohexyl phenyl 
ketone) , 2-i^l ^-l-[4-( ^1 ^)3s|l ^ ] -2-^S.^h:.-^S.^-l-^ 

(2-methyl-l-[4-(methylthio)phenyl] -2-morphol i no-propane- 1-one) ^>-§-^ 9X^. ^ 

^91^] %7'S\^]^]S.^ 2:^ (benzoin), BflS^om^^l Bfl s. (benzoin methyl ether), ^2i'^ ^] 
^oflEfls. (benzoin ethyle ether), ^2:<?lol4iHS.^<Hl efl s. (benzoin isopropyl ether), ^2: 
91 (benzoin isobutyl ether), (benzyl dimethyl ketal) * 

^V-g-* SX"^. 'fflS^l^^l ^7l]Al;^l^^ "^llS^lfe (benzophenone) , iflS^ ^2^^ 
(benzoyl benzoic acid), ^^I'il-i^l^^^l^iEfl^ (benzoyl benzoic acid methyl ester), 

4-2)1^ ^2^511 (4-phenyl benzophenone), *1^-^a] (hydroxy benzophenone) , 4-^ 

^<^-4'-a]l^c^3i)l^ ^sj-ojc (4-benzoyl-4' -methyl diphenyl sulphide), 3,3'-^^M-4-^^ 
A] (3,3'-dimethyl-4-methoxy benzophenone) ^}-%-^ 9X^. E^^A>^;^lS.^ 

^^''•V^- (thioxanthone), 2-#SS-El^A>:g. (2-chlorothioxanthone) , 2-^11 ^B|^A>;g. 
(2-methylthioxanthone), 2 , 4-t^ o)] ^ ^a]-^ (2,4-dimethylthioxanthone) , ol^iH-S^El^A]- 
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■E- (isopropylthioxanthone), 2,4-t^SSS.El^A>^ (2,4-dichlorothioxanthone) , 2.4-tl<^1^ 
^■^^l-^ (2.4-diethylthioxanthone), 2,4-^'=']^^^.^^^^}^ 
(2, 4-di isopropylthioxanthone) ^l-§-^ 9X^. 

<3i> ^7] o]^l<^1i, 1-5)1 ^-l,2-H^^c]^-2-(0-<Hl^^l^>=-^^)^4] 

(l-phenyl-1.2-propanedione-2-(0-ethoxycarbonyl)oxime), 2,4,6-Bsl nfl ^"^flS^ i^^ill^ i>i 
oa^^l-^ (2,4,6-trimethyl benzoil diphenyl phosphine oxide), ^l^^H^^B^^^eflo] e 
(methyl phenyl glyoxylate), ^^(benzil), 9, lO-^im^^^^fe (9, 10-phenanthlene 
quinone), ^^i^fe(camphorquinone) , li) (dibenzosuberone) , 2-<^]^9lB.^\-^^ 
(2-ethyleanthraquinone), 4,4'-ti|<Hl^ol^5.^S-3?lli^ (4,4*-diethyl isophthalo phenone) , J£ 
^ 3,3* ,4,4'-EflBel-(f-^^3i|l^Al^>s.:a.i^)^2:3E]li^ (3,3' ,4,4'-tetra( f 
-butylperoxycarbonyl) benzophenone) ^ ^i^<^l^^^ 7'S{^]^]S.^^ ^l-§-^ ^ 9X^. 

^>-§-^ ^l^>-§-^ ^7flAl>|l» ^]7]^ ^ 0X0] ^t\. ^ZLt!: ^€<^1 ^ 

<32> [51-^^ 2] 

O 



II 




<33> (^1-71 ^<HlAi, o].a.^7lol4); 
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<34> {s\-n^ 3] 

CH=CH2 



OH 



<35> 4] 

9"2-CH=CH2 

CH2-CH=CH2 



<36> 51 

O O CH3 

H2C=CHC-0-C2H4p— ^ }—'c-C — CH3 

^ — ' CH3 

<37> 7llAl;^lo^ ^>-§-^^ ^'i^l U^^, ^^7W^]^]^ 7^^] ¥ 

^1 ■^<^1 t^el- ^^tt ^c^* ^^^>^ ^V-g-tlrCf. ^ ^^^^ ^^^^^Al A>-g-7>^tl: -^7] 

-§-°fl^ ^t^l ^m^l^l w>^^*>7ll^ DMF, 4-§l^^^l-4-xill^-2-^Bl-ie 

(4-hydroxy-4-methyl-2-pentanone) , <>ll ^^#B^#2.icioll ^<>ll tfl (ethylene glycol monoethyl 
ether) 2-t^1^^1o111^:^ (2-methoxyethanoI )» ^>-§-ti:i=f. 

<38> ^ ^i^ofl VC^M. S:^^%o^ ^ -f , ^7}S. 7^^^]^] o]Sl]6\] ^7]\^]^^] 

(triethanolamine). i^l€t^«fl^^<^>^ (methyldiethanolamine) , B.e^ol:l^^S.^o>i?l 
(tr i isopropanol amine ) , 4,4'-^^ i3]]^o]-d] Vcafl2:5)]i5 (4,4'-dimethylamino benzophenone) , 
4,4'-i^<Hl^c.>i3li^ ^2:211^ (4,4'-diethylaniino benzophenone), 2-c] afll 6>t31 ic <H1 ^^3:<>ll <i1 
B (2-dimethyl amino ethyibenzoate) , 4-clDll^o>D]i^ <Hl^i?fl;£ollolB (4-dimethyl amino 
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ethyl benzoate) . 2-n-^^<^l ^-4-^ '^]^<^}'^] ii^2:<Hl <>] H 

( 2-n-bu t hoxye t hy 1 -4-d i me t hy 1 am i nobenzoa t e), 4-c^ail^o].Dlic ol^oj-i^Hfl^-oilolE 
(4-dimethyl amino isoamylbenzoate) , 4-1=1 i^fl^oj-til 2t-2-o)] ^^^^ ^2:<HlolB 
(4-dimethylamino-2-ethylhexyl benzoate), ^ -Hl^^ Y (Eosin Y)^ 7ll o;) 

'^^tv 71^^^^ ^0^^ - 0x0] -B-e]^>cf. 
<40> >«.>-§-7>^^ ^S.^^ ^^^>^ <^1^. l-B]oHl^^(polyacetylene: PA). 

(polythiophene: PT), l-e^ (3-'y:^)Bli^[poly(3-alkyl )thiophene: P3AT] . l-B^^l- 
(polypyrrole: PPY). ^Id^-^l o>u)-H^€(polyisothianapthelene: PITN) , t^^^l 
Hi ^^(polyethylene dioxythiophene: PEDOT), l-ej^el-^ll^^ «l^^(polyparaphenylene 
vinylene: PPV), ^^(2,5-T^''d^^])^^^'d^ ^1^^ [poly(2,5-dialkoxy)paraphenylene 
vinylene], l-^l^el-^l^^ [polyparaphenylene: PPP), ^Bfcl ofl(poiyheptadiyne: PHT), 
l-Bl(3-^^)t|liL€ [poly(3-hexyl)thiophene: P3HT] . ^^^I'd^ [polyani 1 ine: PANI] ^ 

1.000 30,0000] cf. ^^A^ Jl^^l-^ ^^-^^ 4i^^^S^^> 100 ^ 1 xfl^l 15 

uV^^sMl^ 3 vfl^l 10 Af-g-fVcf. ol ;^ o._ ^nvo^ ^Jl^^* ^5fl o11#Al o>H 

^ellolB -^£.^1 ^ #e1^1^ ci\]^]]^7]% 7>^ ^-§-^^ ^»1^^^ ^ Sicf. 
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^^^3.^, ^^^]^^^^, #Hl^Hll-. €s]^>€£fl'^lH. #Slo>n>olJ^^ ^E^oVflJ^ololH., f- 
elo^lEfleolnl^, #S]3fll^^oflEfle, l-el^fl^^-i^ol^, ^el^fl tfl , ofl Efl e Tfl^ . 1- 

S^^^oVp>o]^, l-e^oflEfls^^, #Sl^^o]Dlcf^, ^^^}^t\o]u]^^ § 

^^1, ^^(hydrogenated)r^iBl^-^Bl-c1<a ^^^^1. ^^#b1o1^H€. ^^^^^n^<^ ^ 

J13^3r>o^ ti>^2ls>7llfe 3,000 vfl^l 30,000<^ltf. ^1-71 Wl^i^^j Jl^;<>fe -^^M-ic 

*y;<> 100 ^^-¥-<=>il cfl^vo^ 0.1 10 ^^^s AV-g-tvcf. 
^v^tt ^^^^ ^ 

^\^^ ^ 9X^. ^^-g-^* £i*>^ ^J-^'Hl^ ^^(spin coating), ^ ^^(dip 
coating), ^-x- (spray coating), ^^(flow coating), i:^^ screen 

printing) ^o] i^S)u|-, olofl ^^V^o^, ^^^^ ^ 5"*^^^^ #'d<^l'^i 7>^ w]- 

^^tl: iiL^o^'^^ ^^ojc}. ^-s}^ ^-f . 200 tfl;^l 3,500 rpm 
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S'^^l-^ ^, 80 ifl^l 120"C, a>^zi3l-7fl^ lOOr-^l^i 1 ^^1 2^ ^£ 

(prebaking)^>c^ -g-Dfll- ^^^l^jji. ic^ ±:^cJ-*>^ ^^^l ^^^^ 5LSi^V>b3*Hl 

^1 -§-^^-£* ^l&lt!- -§-«fl^i^ :^V<^1<^1 ic^-^^Vo] 7]4 ^Hl ^71] 

<H 4i^J-*>^ ^>^^3r>7ll ^4. ^ ^^^ofl^i ^>-§-*m ^^1-^-^^ ^ ^^4r 

-^71 ^l-g-*>^ ^<^1 7>^^>i:f. SflBlo^ 3Xjn^ <a:^^^^2f ^<aA^^ 

^*>7llfe DMF, 4--erl =^Al-4-D]l^-2-^El-i^(4-Hydroxy-4-methyl-2-pentanone), <='ll ^^#s]-i--S. 
ico11^ol]Efls.(Ethylene glycol monoethyl ether) lE^ 2-T3fla-A]c.ilE]-^(2-Methoxyethanol)* 

7>^ligAi£ 7VAl:^^o1lA^ ^x^^V ^j-^ol ojc^ Oj-e^-A-l, 

tfl^wj-^jA^ '^iBCantistatic washable sticky mat) . cfl^U"^!^^ ^^(antistatic 

shoes), S.^Aj eflf]: H-^e] #e.i (conductive polyurethane printer roller), JE^'^^ cfl 
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^]-i3>^lsq- ^^ai-s] (conductive wheel and industrial roller), "^-^^^ 

(antistatic pressure sensitive adhesive film), ^^V^ ^V^l EMI (Electromagnetic 
Interference shielding) ^'^^^S. ol-§-€ ^ 9X^. 
<46> o]t}^ ^^l^<y ^]^<A] ^ 7>xlZL ^ ^ JL^I-I- ^cf ^M]^ 

<47> [^Aloj]] 

<48> ;H]^<^] i: ^ ^13: 

<49> 50mM^ BflEsl-^^oj-S.^(Tetraoctylamonium bromide)^ 20 m^ l-^-a^^Hl ^91 -§- 

^<^1 Hydrogen perculatorate(HAuCl4- H2O) -g-^ (40mM) 25ittC 1- ^Jl M^ty^t]-, ^7] -g-^( 
^^^1 A^)oil 0.4gS] NaBH4 » ^-^l 25m^ ^-§-«2fl^ ^JI, 2^11!: ^<^^ Jia>^Hl ^-§-^ ^^^] 
n ^51-^-^^ ^"S^-i: ^^^>^^-. il>-§-§-^^* «o>^l5>cx^ ^7]%^ ^^^S. 

-B-7l#^ O.IM IM ^-yrM-B* -g-^. ^ MgS04S 0.45 

/fln PTFE ^^^1 ^BlS. ^, -^7ll-^<a'^l ^-a-^l^t^. TEM^ €^ 37] 

4-8 nm^ ^ i4i^Si^>7|- -B-7l-§-^-^* '^SX^. -^7l-g-«5fl^ ^^''A^ 

<50> 2: ^ 
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<5i> O.lsjEi ^Wn^^] 5g^ AgNOsl- ^S: -§-•55]* 2>10-3m dii:l-g-:a.S.*>ol = ej-o] c.(NaBH4)S. 

■i-^-fl^ ^elsl-jl «aol^ ^£le| >^Ejll- MgS04^ :?l3l^^f]IL l-^^* ^o] o.45/mi PTFE 
^B\S. ^^^^r^. TEM^ H7l 4~8nmSl ^ ^ii«?3>cV7> ^>y:€ -^7l-§-ofl^ 

<=>] -^7l-§-«2fl^ ^^^^-^^ ^2^^H ^ M-i^'a^l-* ^^^V^cf 

<52> ;^]^oj] 3: ^gj M-^i^'a^^V^ ^]3i 

<53> <gs|.^l2:^ (Cupric chloride)^ ^1:^51-^ ^Vs.^-^!^ (N2H3C00H)^S. :^]2i^ 300mg5^ ^ 

E) «^1:e.s1-^ 7>s^^eflolB (CHO* 100 mH ^^4^<^1 80X:<Hl>H 3^m -^'?]: 

^^^>5^4. TEM-g: ^^i*!: 3.7] 4~8 nin^ ^}^<^^7.}7} -a-7l-8-'5!i# <^ 
<54> 4: ^gj-i- ^13: 

<55> Na2PdCl4 (5 mM, 15ini)l- ic^^ -g-^-fl 100m«<^l ^l^e^-^ (N2H4) (40mM. lOin^)* ^ 
371 3-10 nmSl ^sl-# i^i^^^Vl- ^^^f^cl-. 
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<56> ^laio)] 5: #gj-Sl^ ul-}ii^P^V^ :^]2i 

<57> 0.06M NaBH4 5in« ^ 0.0033MS1 ^>o1:e.S.^ ^a>#s.S1-£}-e| t|lolB(VI)^^H]-ol:E.eflol e 
(H2PtCl6-6H20) 10 mm 2^m-^^ ^^a]^ ^^^1 a}-§-o«^ ^s. 

^>^cf. ^^>°Jj^: «J-^ls:>a^ ^7]^3\. ^#0.^ ^S]^>^, ^1-71 -B-7lf^* MgS04S- ^l^i^l^lJl 
0.45iM PTFE ^^S. <^^^ 3.7] 2 5 nm (TEM ^^^)^ M-i^SJ^V 

<58> ^Aloj] 1: ^ i4:T.<t^;^>^ ?j-^^j7l 

<59> Aj.71 :^]^d\] 16^]^ ^ M-i^^y;^!- 0.2g^ 5g^ 

AlihEl-ni(cl§lc^3.^H^olc)(cystamine dihydrochloride)-g-"3^<Hl ^^OtaI^Iji, 2^]:^ v} 

M-icL^y;^!-* ^^3:>^t:f. 0.05M^ 4-(2-hydroxyethyl)-l-piperrazineethanesulfonic acid 
(HEPES) Bl2il-g-Qfl vfloflA^ pHl- 7.2 ifl^l 7. 45. -^^1*>^>H, >^7l ^^i^ic^a^V* ^^^-§-^1 
l-ethyl-3(3-dimethylaminopropyl) carbodi imide (EDO ^;»1)^]-<^1 <i>3€'y- (O.OIM)^}- 4^]^^ 

<60> ^A]<:^] 2: ^ ut.2^<?3;^l-^ K^ci\] Zlr^A;i7] £<?j 
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<61> 



<63> 



<64> -^aH] 4: ^g^-^ M-^Sll^V^ K^-^] ?j-^A^7l £Sj 



<65> 



i4i::<a^> i:flAl. ^l^o^l 4<^lA-1 ^^eV ^el-# M-i^oi;^> 0.2g* A>-g-t]: 



<67> 



<68> ^ A]e^1 6: ^ U|-Ir:«a;^>^ jE?1<^1 ^^^^ 7] IE.<^ 
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<69> ^7] ^]2,c^] id\]A] ^ M-ii*?^^> 0.2g^ 30% 52]-Ai.s).^^o^ 1:1 ^^-g-ofl 

50m«<^l ^^^l^lJl 20^^ ^^^1 mL^^ ^, ^7] ^^<5floii 250in^ sI^a]^ cf 

-§-, 0.2fm ^Eis. ^e] 50in^ ^l^^S. 5s\ MM^JL ^^oflA-^ S^l^-g-*?]: ^2i^]^^. 

^ M-i^"y^> O.lg^ 4-Alo>i^2|l^ (4-cyanophenol) 1.3g4 1-^^ 200m^<^l 

72^1^ ^91 ^^^}^ ^, ^5^^!-^ 0.2(m ^BiS cj^^tt ^ THF^ 2^1 ^-fl^^^l-Jl, 

301C i^<^l>H ^*a-^2:^>*^ K^"^] 4-Alo>i^5)l^o:) ;^]. 713,^^0] ^A^^ ^ U|-ic:«a;^>* 

^}'^^. ^ i^ic^'a^l- O.lg^ cf^l THF 200ra« <H1 ^^tt ^ 20^:?> ^^3)- :^2^b:>c.^ ^^y- 

^l^cf. ol uv-g-^ofl Hal<^l€^l-^ 1.5111*1- ^Jl 30^^ ^■?l7l^}ollA^ iH^s^l-Ji. c^-A] 
o>H€s#se}<*l-^ 3M» ^*y*>:3L ^-5-71 ^H* O'CS -B-^1*>^>H 12^1^^^ ^-§-^l^i^. 
^-§-<^l ^"d ^ -^5^^!-^ 'iJ-2.^^rl=.^A>olc sjwv-g-oflji). 2^1, THFS 2^ >Hl^«H 0.2/fln 



<7i> l-^<a 400 iii*<^l EflBe^-^^^S.-5-«.^t^>o]S. (tetraoctylamonium bromide) 1.6g-i- -g-«fl 
Aj^lZL, -a-7l-§-^<Hl ^]-c.lc^^j]EflE5^-3.^^^5ljolE (hydrogen tetrachlorourate) 0.5g* ^ 

150in*«fl ^91 -§-^^ ^7H>J1 2Al^ iH^V^V^c^-. ^7] -§-<2^<Hl G-'^ ^S-l-^^'-V* 
(6-mercapto-l-hexanol) 0.2 m£* l-^<a 50 niil<Hl -§-"2^* 30^:^!: ^^}^ ^ A^]:^ ^91 

jEuVs^Vo^ tiV-g-A] j'lJi , 41- 7l aV-g-^cHl NaBH4 0.55g^ ^ 4^]:^ ^9} M^^}Jl 0.2(m ^ 

B\s. o^^t!" ^ 30*0 i2.^<Hl>H 5^1^ ^"3- 3E^<H1 6-i=1 5^^.-1- ^a]-^^ :^>7l2: 

^^J^ # M-i::"^^}* ^^*V^cf. >a-7l ^ q-i^<a:^> 0.2g* THF 300 in«<Hl 
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30^:?} ^^51- 7.]E]^ cf^, E£]o]]^o>ni 12 ,ni* -f-^a^H 30^^^ ^± ^^7] t}o\]A-] ^nv 
^}JL, c>}3.^S.W^^o]E. 3 ml* ^'^^^ ^, 0°C» ^^l*V^>^i 12^1^ 

^91 ^^^^l^cf. ^-g-^S ^. 'a-S.^*lH^A>olj= s]«i-g-6fljil. ^s. 2^. THF 22] 

^-fl^jtb ^ 0.2^fln ^Ei^ <^^*]-:a, 30°C^^<^lAi 5^1 :^ ^<^^ K^^^] 



<73> >^V7] ^Ajojl 1 ifl^] 7<^lAi ^^^^ ^h=. ^^«g^> Z^-Z^- O.lg, ^7llAl;^lS.^-1. Alia>i 

sfl^E^ tHI^I^^ Irgacure 907 O.OOOSg, ^ -g-Dfl^A^. 5.^^^#&l$i3fl^<HlBfl ^.o^jEflo] e 
(PGMEA) 1.5g-^s. ol^o^l^ 3.^ov, i tfl^l 7^ >^]3i^}<^r^. ^7] zj- 1^1 :^ 3,-%- 

s\- ^^S^^H ^^^1 ^^tb ^ 0.5 ^]3.^ <^4*H. ^2]^ ^<H1 

300 ^^1 500rpm-$-S ^, lOOr^il^i :^^^<^ 3.^^ S."^"^] '^'^l 9X^ -g-°l] 

* ^iTl^V^c]-. 0]$]. ^o] ^A^^ 3^ Bfl^oi ^A^^ iS^V^a* ^MM 

600 mJ/cm2s1 ii^^^^ UV<^1 ii^^]^ DMF 10^^ ^7> ^^«^><^ , z^-zl- 30 

vfl^l 60fM^ ^^^^ M-i^ ^^*y^>^ 311^ ^91-^ ^Sicf. 4 point probed 

^^^}^JL, n. S. 10]] ^Efvfl^Cf. 

<74> 
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IS. 1] 



Sample ^ 


35.i(S/cm) 


resolution(ium) 




35 


40 


4'Aloil2 


30 


50 




25 


50 




20 


60 


^Aloil5 


25 


35 




38 


40 




32 


50 



<75> ^7] K IS-^E^ ^ 9X^ ^^]. ^ ^^'=§'^1 4€- ^^^^ ^^M-ii<a^>* A]-g-^ 



<76> ^]S<m 1 

<77> ^V7l ^Ajo^l 1 7<^lAi ^^^^ l^-i^ ^^°tj^> O.lg. Jl^^>SAi ^S^A]- 

<^1i^-Ja(PT) 3% DMF^^ 0.05g, ^7fl a] Alu>:iiJifl^E) Irgacure 651 0.0002 g 

^. -g-DflSA^ PGMEA 1.5gS ^]2i^'^^. ^7] S^^^ 4 lA]^ -§.o> 
s|- ^^s^sH ^ ^^^1 ^^tl: ^ 0.5 c]3€r ^li^lS ^^^V^i, ^Sl^ ^-H^l^l ^<=H1 

500rpm-^S ^, lOO'C'Hl'^i 1^^ :^2^^}c^ S^<^1 ^<i> -§-°lll- ^H^Ib^V 

^cf. o]si\- ^o] ^A^^ S.S.v}^3. 600 mJ/cm25l ii^^o.^. x^:^^] 

7^ ^]2i^S^T=]-. Jandal Universal 4 point probeS. -^^11- 7j]AV^><:>i 

<78> ?^£Aj ;^]^o]1 2 
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<79> l-e]El^^ cflA], jL^T]- wl-'^ci^A-^ ^3^^ ^^}^ 5.000^ #el:iBl^(PS) O.OOlg ^, 
-§-nflS.Ai PGMEA l.OgSf 1-^^ O.Sg^ ^l^^Vi^ 14 ^<^4^ wj- 



<80> is. 2] 





?!iLi (S/cm) 


2 


3S.i(S/an) 


^Aloili+ PT 


38 


^AlOfll+ PS 


30 


^Al(qi2+ FT 


34 


^^10112+ PS 


25 


^A]ojl3+ PT 


28 


^AH13+ PS 


22 


^Aloil4+ PT 


25 


^Alcm4+ PS 


16 


^Alojl5+ PT 


28 


^Aloi|5+ PS 


21 


^Alojl6+ PT 


42 


-^Aloil6+ PS 


32 


-^^10117+ PT 


35 


■yAlo^l7+ PS 


24 



S., cfl^^J-^]'^^ ^^h''^ >^lH(antistatic washable sticky mat). i:fl^«J-^l^^ ^^(antistatic 
shoes). S.^^^ l-Bl-fefllJ: H^e] (conductive polyurethane printer roller). S.^^^ 

nfl^j-af^lsf ^<y#e1 (conductive wheel and industrial roller), cfl^^oM^^ '^■^'21^ 
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# (antistatic pressure sensitive adhesive film), ^^l-s^l- EMI (Electromagnetic 

Interference shielding) ^<Hl -R-el^l-^H] 9X^. 
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11 

[ 1] 
X-R-(A)a 

(>^V7] HS BE^ NC<^lJl, fl:^-^;^> 2 ifl^l 50^ cf7]-Sl -^7l7lolo^, Afe 

OH, COOH, COCl NH20I31, 1 i^^l 4^ 



21 

^ ^^M-ii<a;=^>olJi, ^:?l:oll -CONH-, 

-C00-.~^^^~. ~^^0~0^ , -Si-, bis-(porphyrin) ^/£E^ -C0-» 3L^^ ^ ^ 

2 50^1 27> o]Aj-o^ -^7l7lolD^, ^1-71 ^^^^7l^ ^>3.^7l , <^11^7l S:^ cl«^>S7l 

31 

^1 l^J- ^1 2%H1 ^><^1^7jl ^^1-^ Al^Ef^(i^-erl^S.#S.2l-ol = ). e-^ 

4,4' -A>olij.H>ol3fl^, 2-Dl^S.<Hm* (2-mercaptoethanol), l-^^S-2-H.S. 
(l-mercapto-2-propanol), 3-i^5as.-l-5.5.^# (3-mercapto-l-propanol) , 3-^^^-2-^ 
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(3-mercapto-2-butanol), 3-^ ^S-l,2-^S-^c]^ (3-mercapto-l ,2-propanediol ) , 2,3- 
i:^^]^^-!-^^:^^ (2.3-dimercapto-l-propanol). t^^l-ol-S.-J^l efl^- (dithiotheretol) , i^^V^^l 
^<Hl£l±iall- (dithioerythritol), l,4-i^A>ol^-L->m efll- (1,4-dithio-L-theretol) , 3-^]^ 
^}o]^n-S.S.^^ (3-(inethylthio)-l-propanol), 4-(^1^>««>o1^)1-«.e3-^ 
(4-(methylthio)-l-butanol), 3-(t^l ^^]-c>l^)-l-^^* (3-(methylthio)-l-hexanol ) , 2,2'-a> 
o]^cl«HlHi-^ (2,2'-thiodiethanol), 2-B^lS.^Alo]l^i^^5j.ol:= (2-hydroxyethyl disulfide), 
3,6-clElo}~i,8-^E].i^^ (3,6-dithia-l,8-octanediol), 3,3'-A><5l^clHS^^ 
(3,3'-thiodipropanol), 3-o]1^a1-o1^-i^2-S.S.^i^^ (3-methylthio-l,2-propanediol), 3-<^l 
^A\o] ^-1 , ^(3-ethy 1 thio-1 , 2-propanedi o 1 ) , D-#^3^t:^ (D-glucose 
diethyl mercaptal), 1.4-c1^>ol ofl-2,5-tq# (l,4-dithiane-2,5-diol), 1.5-t:1a>o1o1.a>o1^^ 
^li:-3-i:(l,5-dithiacyclooctan-3-ol). 2:^ 4--5l-^^^1^>ol^5fl^ (4-hydroxythiophenol ) 
Jl, ol^Alo}i_fol^^l S)-^!-^ 4-o>Dli^ia^^l<^l-i4ol-^ (4-aminobenzyl cyanide), 4-^1 

<^Vic5fl-i- (4-cyanophenol), 4'-*l:E.^Al-4-«l3|1^7>sa.MHl 
(4'-hydroxy-4-biphenylcarbonitrile)<y ^^^-^S. ^^M-ii^^^K 

41 
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5] 

*>fe ^^^^ 

[^^^*c^ 61 

^15%H1 ^olH, ^1-71 Jl^^>^ l-el<^HH€(polyacetylene: PA), l-elA>ol^^ 

(polythiophene: PT), (3-'a:^)>^>oli^[poly(3-alkyl )thiophene: P3AT] , 1-Bl3r)^ 
(polypyrrole:PPY), l-Blol4i^l<>>M-H.^^(polyisothianapthelene: PITN), 1-b1<^1^^ ^^^] 
Aj-o]^^ (polyethylene dioxythiophene: PEDOT), l-el^j-sl-sll^^ a] i^^Cpolyparaphenylene 
vinylene: PPV). ^^i2 ,5-^^''^^^])^^n'd^ Hl^^ 

[poly(2,5-dialkoxy)paraphenylenevinylene] , -i-slsl-el-sfl]^^ {polyparaphenylene: PPP), #^1 
^E}c]<a(polyheptadiyne: PHT), (3-^^)Efl^^ [poly(3-hexyl )thiophene: P3HT] , ^ # 
^<=>}'d^ [polyaniline: PANI]-2.S. ol^<^^ 1 2 JL^7\o] :^ 

^ ^^i^S. ^^^^ 
71 

^15%H1 ^ol^i, ^V7l al^£A^ Jl^^}^ ^E^ofl^iEfla., #s^^]-:atilolB, l-B^w]^^^ 
o>D>o]^^ l-e^<^lHfls.u|E^^ l-B]<^lEflH^^, ^el^^oiDicf^, ^elT'Vtic^oiPic _ 
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1 2 oj^Voj Jl^^l-ol ^ o. ^^1 ^].^ S^^l-. 

81 

;^14^ ^15*J-<^1 Sl^H^i, ^7flAl;5i]^ 6>/-llS5ll^;^l 5|-^#; «Jl^ol7j1 te^ll 

(l-Phenyl-l,2-propanedione-2-(0-ethoxycarbonyl)oxime), 2,4,6-He1^1^^2:^ i^lJ^ll'd 
^^^Ajc. (2,4,6-Triinethyl benzoil diphenyl phosphine oxide), 

(Methyl phenyl glyoxylate), ^^(Benzil), 9, lO-^flM-^^^^feO, 10-Phenanthlenequione) , 
^^i^lfe(Camphorquinone), ^2:^ti1l€:(Dibenzosuberone) , 2-<Hl 

(2-Ethyleanthraquinone), 4,4' -t^lofl^ol^hH ^^5)1^(4 4- -Diethyl isophthalophenone). SE^ 
3,3' ,4.4'-Efl:^2]-(f^^jij]^Al^l-^li^)w3)S3ll^ (3,3* .4,4'-tetra(^- butylperoxycarbonyl ) 
benzophenone)*?] ^^-^^ 

9] 
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y 

[ 2] 



[Sj-^^ 3] 



CH=CH2 




4] 



9"2-CH=CH2 
CH2-CH=CH2 . V3^ 



[ Sl-^^ 5] 



O O CH3 

H2C=CHC-0-C2H4p— >-C-C— CH3 

CH3 



10] 

^14*J- SL^ ^]5-^M ^7>S. B2l«Hl^*<5>^ (triethanolamine), T^^clofl^^o} 

^ (methyldiethanolamine), He] <>liLHS.^o].al (tr i isopropanolamine) . 4.4'-i:^Dil^c>Hii 

(4,4'-diniethylamino benzophenone) , 4.4' -x:] %o>d1 i?fl2i5^1xe 
(4,4'-diethyl amino benzophenone), 2— T^^^^^l-i^lic. *Hl ^^S^ll (2~diinethylainino 
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ethylbenzoate). 4-i=l Dil^<il-uli^ <Hl ^w]l^<^] ©IH (4-di methyl amino ethylbenzoate) . 2-n-^^ 
oi]^_4_c]Dj|^ol-Dl}i^a]lSoflolE (2-n-buthoxyethyl-4-dimethylaminobenzoate), 4-i:^Di]^o]-n] 
<^l^<^>'a^2:<HlolE (4-dimethylamino isoamylbenzoate) , 4-i:^Dil^oHi^-2-oll^^^ ^^ofl 
o]^ (4-dimethylamino-2-ethylhexyl benzoate), ^ <^1^^ Y (Eosin Y)S. ^]^<^^ ^^S^^ 



111 
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